Arctic and temperate-latitude tundra plants must make efficient use of the growing season, because it is very short. A variety of leafdevelopment strategies permit growth in the cool summers14 Among these is the "wintergreen" growth pattern described by Sfirensens. Wintergreen leaves begin to develop and partially expand during one summer, mature in the following summer and die at its end. Evergreen leaves are active for longer than two summers. Presumably, these phenological strategies represent an adaptation to a short, cold growing season in that plants are ready to begin ,photosynthesis in the spring, with minimal time spent in leaf expansion. By contrast, the leaves of summergreen plants develop, and complete their lives, during a single summer. About onethird of the tundra species examined in Greenland by S@rensens and in Colorado by Bell4 exhibit wintergreen phenology.
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Since wintergreen leaves appear beneficial for plants of the more hospitable tundra areas, they might also be expected in plants summer; new leaves were entirely green. Leaf longevity was estimated using observations of both annual leaf production and the number of leaves which had survived the winter.
For example, if a tiller produced two new leaves annually and had only two leaves with brown tips shortly after spring thaw, those leaves were assumed to be wintergreen. A stem producing two new leaves annually and having five or six brown-edged leaves in early summer, was considered to have evergreen leaves. There were very slight differences in average annual production of leaves between 1973 and 19747. In all cases, estimates of leaf longevity were based upon the greater number of new leaves.
Of the 27 species examined, six had at least some evergreen leaves. Of the remaining species, all except Oxyria digyna followed the wintergreen pattern of development (Table l). Oxyria leaves occasionally survived into the early part of the second summer, but most developed from a dormant bud and died within a single growing season.
In wintergreen species, development of all leaves began in mid-to late summer. The extent of leaf expansion in the first summer varied among species and between individual shoots. The leaf blades of Ranunculus spp. and Saxifraga cernua expanded little, but their petioles were fully developed and greatly swollen by the presence of starch grains (identified by iodine staining).
The more common pattern was for new leaves to be about 25-50% expanded at the time of fall freeze-up. Rhizomes of the monocots appeared to function as starch st6rage organs. This tendency was especially pronounced in Additional observations were made on eight species (indicated in Table 1 ) held under controlled conditions. Plants were held ' a t a temperature of -5°C in darkness for 1 six to nine months, then at constant temperatures of 1 ' or 5 '+ 1 ' under constant light in relative humidity near 80% to simulate summer conditions. In all cases, the phenology of the dormant states was like that observed in the field. All eight species entered fall dormancy while being held under conditions of constant summer light and temperature.
The wintergreen and evergreen patterns of leaf development appear to be of much Luzula spp. Table 2 .
In other areas with a short summer, the majority of tundra plants develop new leaves Within the northwestern Queen Elizabeth Islands, woody subshrubs (e.g., Vaccinium, Cassiope, etc.) and evergreen-leaved cushion plants (e.g., Dryas) are a very minor component of the flora, if they occur at all. If the general growth form of evergreen leaves has adaptive value in these cold summer environments, it is not surprising that their place has been taken by herbaceous and rosette species that can maintain wintergreen or evergreen leaves.
The wintering condition of plant leaves does not have the same development pattern even throughout the High Arctic. The six evergreen species on King Christian are wintergreen in northeastern Greenlande. Of the 18 wintergreen species on King Christian, ten are summergreen in Greenland. The Scoresbysund, Greenland, area (70"30'N, 22"W) has a considerably milder climate (-15" January, 6.0" July monthly mean, "6.3" annual mean temperature, 395 mm annual precipitation, 3.5 months above OOC) than does the King Christian -Isachsen, Ellef Ringnes
Island area (78-79"N, 100-106'W) (-35.1" January, 3.3" July monthly mean, -19.1 O annual mean temperature, 102 mm annual precipitation, 2.0 months above 0°C). This variability in behaviour could result from phenological plasticity or ecotypic differences. The comistency of plant behaviour under controlled environment tends to support the latter hypothesis. The full significance of overwintering leaf condition and the variability of this pattern within the High Arctic needs further investigation.
